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1. 



The rejection of claims 1 , 12 and 17 will first be addressed. 

Claims 1, 12 and 17 have been amended to agdresM this ground for rejection. The claims 
now recite a " good retic le pattern^^ as opposed to af^toig Aood reticle Dattem*\ Understanding v yQ 

of "good" reticle patterns is well understood in the art and supported bythe^iificifi^^ \ kj ^ 




[T]he pattern contained in a reticle is good (i.e., ultimately produces a desired 
10 pattern in an underlying layer). . , ' 

The rejection of claim 9 will now be addressed. 

Claim 9 has been amended to recite *4n the range of about..," as opposed to "in the 
general range of about. . 



2i Rejection of Claims U20 Un der 35 U.S.C. 6l03fflV b^ed on Chen fU.S. Patent No. 



First, the grounds for rejection will be clarified. While the Office Action indicates claims 
20 1-20 are rejected based only on Chen, it appears the intended ground for rejection was for claims 
1-4 and 6-20 baaed on Chen in view of **Brown" (no citation provided), which is believed to be 
previously cited Brown et al (U.S. Patent No. 6,420,766). Accordingly, this response addresses 
Chen in view oi Brown et al. Further, this Section will not address claim 5, as no reasons for 
rejecting claim 5 were presented based on the two cited references, 

2S 

The rejection of claims 1-1 1 will first be addressed. 

The invention of amended claim 1 is directed to a method of verifying a reticle. The 
method includes providing a substrate, depositing a non-resist layo* over the substrate, forming^ 
layer of resist over the non-resist laver, forming a reticle pattern in the layer of resist, trnnsferring 
30 the reticle pattern to the non-resist laver. forming a confbrmal layer over the non-resist layer, 

' The Specification, Page 2, Lines 3-4. 
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wherein the confbnnal layer includes a transferred r eticle pattern, at least a portion of whic}^ 
extend; thrppRh t^e non-tes^?t Iftyer. The method also includes inspecting the tiansferx«d n^cla 
pattern for defects by comparing the transferred reticl e nattem in a good reticle pattern. 

As is well established, a prima facie case of obviousness must meet three basic criteria. 
5 First, there must be some suggestion or motivation to modify a referaice or combine reference 
teachings. Second, there must be a reasonable e3q)ectation of success. Finally, flie prior art 
reference(s) must teach or suggest all claim limitations.* 

The rejection is not believed to show or suggest numerous limitations of Applicants* 
claim I. Each limitation will be discussed in separate sections below. 



10 



iS 



"forming a layer of resist over flie non-resist layer" 

To show this limitation, the r^ectlon relies on the following reasoning: 

Chen describes. . . forming a layer of resist over the non resist layer; (Chen figure 
2 #12, col. 6. line 17)...^ 



Applicants respectfully disagree. Item 12 of Chen is never described as being a layer of resist, 
but rather as an alignment marker mask. 

.12 



20 




FIG. 



"Alignment tm)sfft mask 12 is used to 
intercept ttie doposition of 
aliuxiiixum...'* {Chen, Col (S» Lines 17- 
18) 

[Never described as bdns resist] 




Accordingly, this limitation is not shown by the reference. Purthex, becatise the alignment 
marker mask appears suspended above any other layer, Chen is not believed to be suggestive of a 
resist layer, either. 



»MPEP §2143. 

' Office Action, dated 03/26/04, Page 3. third line from bottom to Page 2, Line 2, 
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Accordingly, the cited reference does not show this limitation, as argued by the rejection. 
h. •transferring the reticle pattern to the non-resist layer" 
3 To show this limitation, the rejection relies on tiie following reasoning: 

Chen describes,,, depositing, a non resist layer over the wiifiwrn surface of the 
substrate (Chen figure 1 # 14)... transferring the reHde pattern to the non resist 
layer, (Chen col. 6 lines 2-23)...* 

10 

aarifioation for this ground of rejection is respectRilly requested. The layer argued to 
correspond to Applicants' non-resist layer (passivation layer 14 if Chen) remains entirely 
pnpgttgmedl. Thus, a pattern is never transferred to this layer, as redted in claim 1 , 




♦ Office Action, dated 03/26/04, Page 3, third line fix)m bottom to Page 2, Line 4. 
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Accordingly, assuming that the rqectlon is arguing that the passivation layer 14 of Chen 
corresponds to Applicants' "non-resist" layer, the reference cannot show this claim limitation, as 
argued by the rejection. 

5 

c. "comparing the transferred i-edcle pattem to a good reticle pattern" 

Neither Chen not Brown et al shows or suggests this claim limitation, as both references 
are unrelated to reticle Inspection. ' 
10 Chen is directed to forming an aluminum pad for a semiconductor device that can serve 

as an alignment pad; 

The invention teaches a method of forming an aluminum pad. . . The process. , . is 
aimed at creating aligmnent pads but can possibly be extended to bond pads or 
15 any oth^ large surface area on the surface of a semiconductor substrate.^ 

An alignment pad according to Chen is utilized to aliga reticles, and is unrelated to the inspection 
of reticle patterns; 

20 The wafer stepper tool uses the alignment mark on the wafer as a point of 

reference. With this reference point, the position of the reticle is adjusted over the 
wafer such (hat the reticle is precisely aligned with the previous layer on the 
wafCT../ 

23 Thus, because Chen is unrelated to reticle pattem inspection, the reference cannot show, and is 
not believed to be suggestive of Applicants' inspection step. 

Bro^Afn et aL is not believed to be any more suggestive of Applicant's inspection step. 
Brown et al describe a transistor having a raised source and drain and a fabrication method for 
such a transistor. Brown et al illustrates the printing of reticle line patterns with various resist 



* Chen, Col. 4, Lines 21-31. 
^ Chen, Col 2, Unesi 56-61. 
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types^ but never shows or suggests the inspection of reticle patteriL 

Because reticle ahgnment is not related to inspection of a reticle pattern by comparing to 
a good reticle pattern, this claim limitation is not shown by the references, either. 

5 d. "a transferred reticle pattern, at least a portion of which extends through the non-resist 
layer" 

The rejection admits that Chen does not show this limitation, and relies on Brown et al. as 
follows: 

10 

Brown in figure 1 figure marked "hybrid, eta" shows at least a portion of the 
transferred reticle pattern extending through the nonresist deposited layer. . , 

Clarification for this ^ound of rejection is respectfully requested. Applicants' claim 1 recites at 
15 least of a portion of a transferred reticle extending tfarou^ a non-resist; layer. The figure of 
Brown et al relied upon by the rcgection is showing pattern through resist layers: 




Layer 140 is CANNOT be a non- 
resist layer, as it is a photoresist 
layer: 

*TIG. 1 illustrates these salient 
differences between a positive 
resist, a negative resist, and a hybrid 
resist.... photoresist 140. {Brown 
etaL, Col. 5, Lines 42-44). 



20 



ft is not understood how the patterns through resist layers shows or suggest patterns through non- 
resist layers. In fact, the above portion of Brown et al clearly teadies away fi»m Applicants* 



' See Brown et al, FIGS. 2-3 and 5, for example* 



ReapoDse to Office Action • Page 1 1 of 1 8 

PAGE 12119 ' RCVD AT $f18/20M 1:36:38 PM [Eastern DayligM 



JUN. 1 8. 2004 10:48AM WALKER & SAKO LLP 408 977 0174 NO. 996 P. 13 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



daim 1 limitations, as the non-resist layer (150) remains mtpattOTied . 

For all of these reasons, the cited combination of reference does not show or suggest all 
the limitations of claim 1. Accordingly, a prima facie case of obviousness has not been 
established, and this ground for rejection Is traversed. 

5 

Various claims depending from claim 1 are believed to be separately patentable over the 
dted references. 

Claim 4 recites that the confonnal layer comprises a plurality of stacked layors. The 
plwality of stadced layers comprises a layer of titanium nitride formed over a layer of titanium. 
10 Such an arrangemrat is not shown or suggested by the reference as relied upon in the rejection. 
To show the limitations of daim 4, the rejection relies on the teachings of Chen: 

With respect to claim 4... the conformal layer ftuther comprises a plurality of 
stacked layers comprising a layer of titanium nitride formed over a layer of 
15 titanium. (Chen col. 6 lines 5-6 and col. 5 line 66 to col. 6, line 4).^ 

The portion of the reference relied upon to show Applicants' daim 4 limitations is s^ forth 
below: 

20 A typical diffusion barrier layer 1 6 may contain sili con nitride^ 

phosphosilicate glass (PSO), silicon oxynitride, aluminum, aluminum oxide 
(AlxOy), tantalum, titanium nitride, nionbium, or molybdenum. A barrier layer is 
typically deposited using rf. sputtering, to a thickness between about 500 to 1000 
Angstrom. 

25 The preferred barrier layer 1 6 of the invendoa contains tantalum nitride (TaN) 

and is deposited over the surfiace of the passivation layer 14 to a thickness of 
about 600 Angstrom.' 

The reference relied upon by the rejection does not show the limitations of daim 4. First, 



* Office Action, dated 03/26/04, Page 3, third line from bottom to Page 5, Lines 7-9, 
^ Chen, Col 5, Line 66 to Col 6, Line 8. 
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the above portion never shows or suggests any stacked layer atnmgemetit, only a single lay er 
arrangement. This is emphasized by the conjunction "or" at the end of the list of possible 
materials (i.e., "silicon nitride. . . nionbium [sic], or molybdenum."). Second, the list of matedals 
does not include titanium as recited in claim 4, only titanium nitride. 
5 Accordingly, the rejection does not show or suggested aU limitations of claim 4, and 

hence a prima facie case of obviousness has not been established for this claim. 

Claim 8 recites that the non-resist layer comprises undoped silicon dioxide formed over a 
layer of phosphosilicate glass (PSG). Such an arrangement is not shown in the cited reference. 

As noted above, as best understood by the Applicants, the rejection equates a passivation 
10 layer 14 of Chen with Applicants' non-resist layer. However, PSG is ms. shown or suggested 
to be a material for passivation layer 14. Chen describes PSG as a material fox diffusion barrier 
layer 16, which is aipxed to correspond to Applicants' conftrmal layer not AppUcants' non-resist 
layer 



15 A typical diJSfUston barrier layer 16 may contain silicon nitride, phosphosilicate 

glass (PSG)..." 

Accordingly, the rejection does not show or suggest all limitations of claim 8, and hence 
a prima facie case of obviousness has not been established for fliis claim. 

20 

The rejection of claims 12-16 will now be addressed. 

The invention of amended claim 12 is directed to a method of verifying a reticle. The 
m^od comprises ttie steps of: providing a substrate having a uniform surfkoe; depositing a non- 
resist layer over the uniform surfece of the substrate; forming a iaver of resist over the non^reais^ 
25 layer; forming a reticle pattem in the layer of resist; tranafemng the reticle pattern to the non- 
ygswt layer; forming a conductive conformal layer with a thickness of at least lOOA over the 
transferred reticle pattern in the non-resist layer, at least a portio n of a transferred reticle pattern 
extending thrpuRh the non-resjjt laygr; and inspecting the reticle pattem in the deposited layer by 
comparing the transferred reticle pattern to a good reticle pattern. 



Chen, Col 5, Lines 66-67. 
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To address this ground for rqection, Applicants' incorporate by reference herein the 
comments set forth above In Section 2 as detailed below. 

First, Applicants incorporate by reference herein the comments of section 2a. to show that 
the claim 12 limitation "forming a layer of resist over the aon-resist layer" is not shown or 
5 suggested by the cited combination, as argued by the rejection. 

Second, Applicants incoiporate by reference herein the comments of section 2b to show 
that the claim 12 limitaHon of "transferring the reticle pattern to the non-resist layer" is not 
shown or suggested by the cited combination, as argued by the rejection. 

Third, Applicants incorporate by reference herein the comments of section 2c to show 
10 that the claim 12 limitation of "comparing the transfenred reticle pattern to a good reticle pattern" 
is not shown or suggested by tiie dted combination, as argued by the rejection. 

Fourth, Applicants incorporate by reference herein the connnents of section 2d to show 
that the claim 12 limitation of "at least a portion of a transferred reticle pattern extending through 
the non-resist layer" is not shown or suggested by the cited combination, as argued by the 
15 rejection. 

Claim 13, which depends from claim 12, is believed to be separately patentable over the 
cited combination of references. Claim 13 recites tihat the step of inspecting the transferred 
reticle pattern is by means of automatic pattwn inspection etpjipment. Claim 13 depaids from 
20 claim 12, which recites that this step compares a transferred reticle pattern to a good reticle 
pattern. To show tiiis limitation, ttie rejection relies on the following reasoning: 

With respect to clann 13... inspecting the tranaferced pattern comprises witii 
automatic pattern inspecting equipment (Chen col. 2 lines 58-60)." 

25 

However, the portion of Chm relied upon by tiie rejection is unrelated to inspection by 
comparing reticles patterns, but aimed at alignmoit operations for a wafer stepper: 

The wafia: stepper tool uses the alignment raaiic on the wafer as a point of 
30 refeaence. With this reference point, the position of the reticle is adjusted over the 

" Office Action, dated 03/26/04, Page 6, Lines 9-11. 
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wafer such that the reticle is precisely aligned with the previous layer on the 
wafer." 

Thus, because Chen shows automatic pattern alig nment and is sUent as to comparing 
5 patterns, the reference is not believed to show or suggest the limitations of claim 13. 

The rejection of claims 17-20 will now be addressed. 

The invention of amended claim 17 is directed to a method that includes providmg a 
substrate having a uniform surface; depositing a non-tesist layer over the unifbnn surface of the 
10 substrate; formi^R a l ayer of resist over the non-resist lavei^ : forming a reticle pattern in the layer 
^^ist; transferring the reticle pattern to the nQii-reaiat layer, at least a portion of the tranjiferr^ 
reticle pattern extending through the non-reaiat ky ^r; fanning a conformal layer over the non- 
resist layer to thereby increase contrast between patterned and non-patterned portions of the non- 
resist layer; and kspecting the reticle patterned layer by comnaring the transferred reticle pattern 
15 lQ_a good reticle pattern . 

To address this ground for rejection. Applicants incorporate by reference herein the 
comments set forth above in Section 2 as detailed below. 

First, Applicants incorporate by reference herein the comments of section 2a. to show that 
the daim 17 limitation "forming a layer of resist ovw the non-resist layer" is not shown or 
20 suggested by the cited combination, as argued by the rejection. 

Second, Applicants incoiporate by refcrwice herein the comments of section 2b to show 
that the claim 17 limitation of '^transferring the reticle pattern to the non-resist layer** is not 
shown or suggested by the cited combination, as argued by tile rejection. 

Third, Applicants incorporate by reference herein the comments of section 2c to show 
25 that the claim 17 limitation of "comparing the transferred reticle pattern to a good reticle pattern" 
is not shown or suggested by the cited combination, as argued by the rejection. 

Fourth, Applicants incorporate by reference herein the comments of section 2d to show 
that the claim 17 Ifanitation of "at least a portion of a transferred reticle pattern extendmg through 
the non-resist layer" is not shown or suggested by the cited combination, as argued by the 
30 rejection. 

"CA^rt, Col, 2, Lines 57-6K 
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^ ^^i^On ftf Claim 5 Under 35 U.S.C. S1QV»V h ^ ed on ChPr, a^,S. Patent Nn 

fi.303>459) i^ Yiey of ^'Brown" rafisumed to be St^w ^ et al U.S. pHtr>nt No. 6.420.76(91 ftirth r y 
view of Uedv fU.S. Patent No. S.QSS.CT^^ 

To the extent that this ground for rejection relies on Chen and Broym et al , the comments 
set forth above for claim 1 are incorporated by refeiwce herein. That is, the cited combination of 
reference does not show numerous limitations of base claim 1 . 

The rejection admits that neither Chen nor Brom et al shows or suggests the Ihnitations 
of clahn 5. To arrive at AppUcants claim 5 Invention, the rejection relies on the Mowing 
reasoning: 

Leedy describes in col 36 lines 34 to 40... making images in the size of 25 urn 
(L) and in col. 35 lines 9-10 describes the confoimal layer of 2000 angstroms (i.e., 
less than ViLthick),.." 

15 

This reasoning cannot establish a prima facie case of obviousness for claim 5, Applicants 
note that claim 5 is directed to a transferred pattern in a non-resiat laver having a minimum siic 
L, The above-cited portion of Leedy is not related to a transferred pattern or any minimum size: 

An example would be a shutter ceU with an area of 25 /wi by 25 ^m and a REA 
setting of 0.1 jmi in diameter. In order for the REA to expose an area the size of 
the shutter cell, a scanning motion of 25 ^un by 0.1 |im would be made 250 tunes 
in the X-axis while translating 0.1 ^ml in the Y-axis after each scan. The size 
setting of the REA is typically fixed for a given scan of the substrate..." 

The above portion shows that the rejections arguments are fectually incorrect. The feature 
having an area of 25 urn x 25 fim is jioj a pattern transferred to a non-resist layer. It is a shutter 
cell. A shutter cell is a portion of lithogr^hy tool, not some layer formed on a substrate. The 
shutter cell is activated to project a pattern onto a substrate: 

" Office Action, dated 03/26/04, Page 8, Lines 3-5. 
Leedy, Col 36, lines 34-40. 

Rosponw 10 OfOoo Aetiou - page 1 6 of 1 8 

PAGE 17/19 ' RCVD AT mm 1:36:38PM [EaslemDayfigtitTiine} ' SVR:U8PTO-EFXRF-1!0 ' DNIS:87293D$' CSID:4I)8 977 0174' DURATION M:2M0 



JUN. 18.2004 10:56AM WALKER & SAKO LLP 408 977 0174 NO. 996 P. 18 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



FIGS. 29g through 29k show porUons of a direct write lithography tool which 
uses repeated micro-machined mechanical electro-statio shutter celt SSO-k for the 
patteniing of photonic or particle exposure source." 

Further, it is obvious from the figure that 25 m canaet be a mhiimum feature size, as the 
structure clwly includes smaller features than the total area: 



10 




Total area of shuUer cell 550-k cannot be a 
minimum feature alzo, as smaUer features are 
Included in total area, 



This feature is smaller than 
total area of55a-k 



Thus, the rejection's reliance on Leedy cannot not show a transferred pattern in a non- 
rcsist layer having a minimum size L, as recited in claim 5. 

For all of these reasons, a prima facie case of obviousness is not believed to have been 
established for this claim, and this ground for rejection is traversed. 



15 



''Leedy, Col. 36, Lines 49-52. 
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Claims 1, 9, 1M2, and 17 have been amended, not in response to the cited art, but to 
address rejections of form and to conect typographical errora. 

Hie present claims 1-20 are beUeved to be in allowable form. It is respectMy 
requested that the application be forwarded for allowance and issue. 

5 

Respectiiilly Submitted, 

_ . Attorney 

/Bradley T. Sako rcb No ^7 07% 

WALKER & SAKO. LLP ^' ^^'^^^ 

300 South Fkst Street 
Suite 235 

San Jose, CA 95113 
Tel. 1-408-289-5315 
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